b 



, 3 , A composition for traveling a cell which comprises a nucierc acid and one or more 
compounds of claim yC. 



32. A lipiauW e which C ° mpriSeS ° ne ° r m ° re C ° mp0UndS ° f daim !* 
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33. A method fo! 



Lfecting a cell comprising the step of contacting the cell with a 



composition qf claim 3 1 . 



<^Jt$W A transfection kit which coWises one or more o 

1)5/ 



impounds of claim yi. 



it of claim 34 further comprising a viral agent, a component of an 



3 5 . The transfection kit 

enveloped virus, or a non-viral fusagenic peptide 



36. A lipophilic polyamino acid having the formula: 



I I 2 



and salts thereof, 



where: 



Z, and Z 



„ independently eke another, are both amino acids selected from the group 



consisting or ornithine, lysine, Vginine and histidine; 



n is an integer ranging from 1 to about 2,000; 

A, and A 2 , independently of one anothe\are selected from the group consisting of the 
groups X, - X 6 as follows: 



X, 



x 4 



is JVaight-chain alkyl, alkenyl, or alkynyl group having from 2 to about 
22 carbon atoms wherein one or more non-neighboring -CH 2 - groups can 
be replaced with an O or S atom; 

is a branched, alkenyl, or alkynyl group having from 2 to about 22 
carbon atoms wherein one or more non-neighboring -CH 2 - groups can be 
replaced with an 6. or S atom; 



ght-chain or benched alkyl group substituted with one or two OH, 
within about 3 carbon atoms of the bond 



is a strai 

SH, NH 2 or amine group 
between X 3 and Z; 



is a 



substituted straight-chainV branched alkyl, alkenyl or alkynyl group 
having from 2 to about 22 carbo\atoms wherein the substituent is an 
aromatic, alicyclic, heterocyclic oWycyclic ring and wherein one or 
more of the non-neighboring -CH 2 -Ups of said alkyl, alkenyl or 
alkynyl group can be substituted with V O or S atom; 

is a -B-L group wherein B is selected fromVe group -CO-, -C0 2 -, -OCO-, 
-CO-N-, -0-CO-N-, -0-CH 2 -, -CH 2 -0-, -S-c\ 2 -, -CH 2 -S- or -CH 2 - and L 
is selected from the group consisting of 



X„ X 2 , X 4 , or an 
moiety; and 



aromatic, alicyclic, heterocyclic oWycyclic ring 



is a -CH(D-L) 2 or a -C(D-L) 3 group wherein D is selectedNrom the group 
consisting of -CO-, -C0 2 -, -OCO-, -CO-N-, -0-CO-N-, -0-,\-S- and L is 
selected from the group consisting of: 
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37. The 



38. 



41. 



43. 



X„ X 2) X 4 , o^omatic, alicyclic, heterocyclic or polycyclic ring 

moiety. 

lipophilic polyamilo acid of claim 36 wherein n is between 10 and 50. 



The lipophilic polyaminLcid of claim 36 wherein Z, and Z 2 are lysines. 



39. The lipophilic polyamino \id of claim 36 wherein Z, and Z 2 are arginines. 



40. The lipophilic polyaminoic 



id of claim 36 wherein A, and A 2 , independently of one 



another, are a straight-cHain \ branch^, alkenyl, or alkynyl group having from 2 to 
about 22 carbon atoms wl^T^more non-neighboring -CH 2 - groups can be 
replaced with an 0 or S atom. 



The lipophilic polyamino acj&msl 
from about 12 to about 22 cauboi 



40 wherein alkyl, alkenyl, or alkynyl groups have 



42. The lipophilic polyamino acHWMlclsi 

having from about 12 to 22 carffi&atcJms 



3#yLerein the A, and A 2 groups are alkyl groups 



44. 



The lipophilic polyamino acid of clain\ 36wherem A, and A 2 , independently of one 
another, are strait-chain or branche Ayl' groups substituted with one or two OH, SH, 
NH 2 , or amine groups within about /carU atoms of the bond between X 3 and Z. 

The lipophilic polyammo acid of LJ^n A, and A 2 , independently of one 
another, are substituted straight-chain or braUed alkyl, alkenyl or alkynyl groups having 
; 22 carbon atoms wherein the\ubstituent is an aromatic alicyclic, 



from 2 to about : 



■ more of the non-neighboring -CH 2 - 



heterocyclic or polycyclic ring and wherein one\or i 

groups of said alkyl, alkenyl or alkynyl group ca\be substituted with an 0 or S atom. 
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45. The lipophilic polyailio acid of claim 36 wherein A, and A 2 , independently of one 
another, are selected from the group consisting of: 



a -B-L group wherein tr is selected from the group -CO-, -CCy, -OCO-, -CO-N-, 
-0-CO-N-, -0-CH 2 -^H^-, -S-CH 2 -, -CH 2 -S- or -CH 2 -; and 

a -CH(D-L) 2 or a -C(Wl\(group wherein D is selected from the group consisting 
of -CO-, -C0 2 -, -OCO^cVn-, -0-CO-N-, -0-, or -S-. 

wherein L is selected from the g\up consisting of: X„ X 2 , X 4 or an aromatic 
alicyclic, heterocyclic or polycyclic\ng moiety. 

46. A composition fo\transfecting cells which comprises a nucleic acid and a lipophilic 

polyamino acid of < 



47. The composition of JMjm 46 wherein the lipophilic polyamino acid, the A, and A 2 groups 
are alkyl groups haLg W4bout 12 to about 22 carbon atoms. 



48. A lipid aggregate comprising aKppphilic polyamino acid of claim 36. 



49. A method for transfecting a c 
of claim 46 with a cell. 



ch comprises the step of contacting the composition 



50. A 



ttransfection kit which comprise^ or more lipophilic polyamino acids of claim 36. 



51. A lipophilic polycationic polysaccharides of formula: 
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R x R 2 J 



and salts thereof, 



where Z, and Z 2 , independently Wone another, are monosaccharides; 



n is an integer ranging in value(frAm lto^about 600; 

R. and R 2 , independently of one anither, are tertiary amines; and 



A, and A 2 , independently of one ^o^ 
X, - X 6 as follows: 

X, is a straight-chain al 
22 carbon atoms whei 
be replaced with an 



elected from the group consisting of groups 



lialkenyl, or alkynyl group having from 2 to about 
ore non-neighboring -CH 2 - groups can 

'atom; 



is a 



branched alkyl, alkenyl,W alkynyl group having from 2 to about 22 
carbon atoms wherein one orWore non-neighboring -CH 2 - groups can be 
replaced with an O or S atom; 



X, 



is a straight-chain or branched alk\l group substituted with one or two OH, 
SH, NH 2 or amine groups within abijut 3 carbon atoms of the bond 
between X 3 and Z; 
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1S a substituted straight-chain or branched alkyl, alkenyl or alkynyl group 
havinlfrom 2 to about 22 carbon atoms wherein the substituent is an 
aromal alicyclic, heterocyclic or polycyclic ring and wherein one or 
more ofle non-neighboring -CH 2 - groups of said alkyl, alkenyl or 
alkynyl griup can be substituted with an 0 or S atom; 



is a -B-L 
-CO-N-, 
is selec 



p'Cterein B is selected from the group -CO-, -CCy, -OCO-, 
ACO-N-, -0-CH 2 -, -CH 2 -0-, -S-CH 2 -, -CH 2 -S- or -CH 2 - and L 
d frbm the group consisting of 



X , X 2 , X^Womatic, alicyclic, heterocyclic or polycyclic ring 



moiety; and 



X 6 isa-CH(r^L) 2 l 
consisting of - 
selected from th 



Xj, X 2 , X 4 , 
moiety. 



)-L) 3 group wherein D is selected from the group 
~ ,-OCO-, -CO-N-, -0-CO-N-, -0-, or -S- and L is 
^rofcp consisting of: 

latic, alicyclic, heterocyclic or polycyclic ring 



52. The 



53. 



54. 



polycationic polysaccharide of Lm 51 wherein Z x and Z 2 are both glucose. 



The polycationic polysaccharide of cla\m 51 where n is between 50 and 100. 



The polycationic po 
groups. 



lysaccharide of clairn\51 wherein R, andR 2 are diethylaminoethyl 



55. 



The polycationic polysacchande of claim 51 M A, and A 2 , independently of one 
another, are a straight-cham or branched alkyl, aW or alkynyl group having from 2 to 
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56. 



57. 



58. 



about 22 carbon atom* wherein one or more non-neighboring -CH 2 - groups can be 
replaced with an O or S 

The poycationic polydharide of claim 55 wherein alkyl, alkenyl, or alkynyl groups 
have from about 12 Jo abW 22x<arbon atoms. 



The polycationic polysacf 
another, are straight-cha 



ilaim 51 wherein A! and A 2 , independently of one 
led alkyl groups substituted with one or two OH, SH, 



NH, or amine groups] 



ithilabout3V bon atoms of the bond between X ^ md Z> 



The polycationic poly^gg^claim 51 wherein A, and A 2 , independently of one 

substituted Sa^chain or branched alkyl, alkenyl or alkynyl groups having 



another, are 



from 2 to 



about 22 carbon atonAwherein the substituent is an aromatic, alicyclic, 



heterocyclic or polycyclic ring arid wherein one or 



more of the non-neighboring -CH 2 - 



groups 



of said alkyl, alkenyl or allynyl group can be substituted with an O or S atom. 



59. The polycationic polysaccharide of claim 51 wherein A, and A 2 , independently of one 
another, are selected Aran the group consisting of: 

a -B-L group wheren\B is selected from the group -CO-, -C0 2 -, -OCO-, -CO-N-, 
-0-CO-N-, -0-CH 2 -, -\-iO^>CH 2 -, -CH 2 -S- or -CH 2 -; and 



a-CH(D-L) 2 ora-C(D-L) 3 gr 
of -CO-, -C0 2 -, -0C0-, -C* 



(herein D is selected from the group consisting 
-CO-N-, -0-, or -S-. 



wherein L is selected from the group coasting of: X„ X 2 , X 4 or an aromatic 
alicyclic, heterocyclic or polycyclic ring mo\ety. 

60. A composition for transfectingy^sWhich comprises a nucleic acid and a polycationic 
polysaccharide of claim 51. 
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